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PROBLEM TO BE SOLVED: To provide a road surface 
frictional coefficient detector for estimating a road surface 
frictional coefficient with satisfactory responsiveness in 
response to a road surface state. 

SOLUTION: A tire characteristic initial value deciding unit 
1 1 for deciding whether a road surface |x (road surface 
frictional coefficient) is lowered or not according to freezing, 
rainfall or the like to output a signal for setting parameters 
aL, bL at preset low jo, at the time of deciding the low 
surface jior parameters af, bf immediately before stop of a 
vehicle at previous time at the time of deciding no drop of 
the surface ja to a vehicle data calculator 9 for obtaining 
vehicle data (parameters (a), (b)) from a steering angle 8, 
vehicle speed V and yaw rate y by using an adaptive control 
theory is connected to the calculator 9. 
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VL) • (0H/n) /g - (1 3) 

[0 0 6 7] ±HBn-/^X^^;l/^gi52 4(4, ±E«G 
2 3*^6** GI^«-r--**A*S^ 

[0 0 6 8] ±IB&ffiM**<iS^ 53 5(4, ±IBd- 
/^x^^;l/^3 2^6SipaG7Y;l/^ffl } Sf f -^^A 
^/^ns^tt>(c±fBn— /^X"7-r;l/^ 2 4*^^«G 

40 e>ggffi /x cO±PgfflTfeS h&frftSES® /x a^ffi /x max 
% m W •? S <fc -5 *c 3& o T 1/ ^S o 
[0 0 6 9] CCT±IBSSffi/xfi^fi^ max ^> 



S«P**«G7^;l/#«KM) - (14) 

xx«^fI/xmax(4BSl lot, 3Egffi<DKS/x(4 

Bffi /x WckM li max J: 0 < J&:V>ffi-p*S t #X 6 

[0 0 7 0] ±E»ffi/i*«83 6(4, ±E±E*WM 
so fcWm^2 2T'l^n^7^^a, b^g(cn-. 
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/i max *Jt« bT /z V>*F*«H M «^ 

[0 0 7 1] C£T\ m9lC7T,-?£5%:tiKt limaxtfm 

[0 0 7 2] ^IC. ±Gm«IC*SnBM*ttttB3 o 

7n^i*tfX*-h*r££, S30 1W, a> 

«8V, 3 — U— Hr>*53^63 — U— h y , $SG-b 2c 
yt2 l^e>ll«G^tf-^^i^> S 3 0 2^\ 

[0 0 7 3] ±fBS 3 0 2m WaoltTnWffiSfl 2 2 T* 

5§V, 1E3-U- h y ©f-**»6^7^-> a , b 
%M&b S 3 0 3 tcit&o 
[0 0 7 4] ±IBS 3 0 3m B8ffi/ift£gP3 6t± 

jik£:J(fcHL;fc»S 3 0 4lzMtSo 3i 
[0 0 7 5] ±12 S 3 0 4m SPPJE1WI G 

G^*46> COWJE1ir«G*W*««aLfc»S 3 o 
5lc*i#. n— /*X7>r;l/*ffi3 2fc::l3i/ v r±iBS 3 0 
4 T**#> fcS*P£«« G KBMlf*- * te n -7 <x 7 -r /l/ 

*ffla*fToT3BP«G**»fe», S 3 0 6 tCjlOo 
[0 0 7 6] ±IBS 3 0 «G*fefcMiIiStSffl2 3 

•P±fB«G-fe>-9-2 1 3b^B£*i&A,^«Gf ? — ^tc*6 
ttfflffl3*fro;te» S 3 0 7 icMfr. S 3 0 7 Tte, n 
-;U7^1/^2 4 tC*5^T±fB S 3 0 6 T**A6/c^eS 4 
GffittUx— Zlzx2—/^7 «c Jl<29BM%:ft'3rc'&. S 
3 0 8tCjtt?o 

[0 0 7 7] ±IBS 3 0 8m ^\iWckWfcW%t>2 
5*c*5^T±8BS 3 0 5tn-/U7^;^ffil$tl/c 
»PS««G (»P*G) f->fc±ES 3 0 7"PD- 
/^X7^;l/^«iii^nfc^SIGn-^x-7>r;l/^«iar 
— ^fccDtk^^KB^S^cffl/iinax^rMCttiLfc^S 3 0 

[0 0 7 8] ±fBS 3 0 9m ±IBKffi/ilt^W3 6 
*c*Sl^T±fBS 3 0 3T*S&fc&®/iffi£<f /ik£±§B i 



S 3 0 9X*$t#>rc$&miJLm3:MiLmax£%:tmL, ±IB 
g§® /x g^Cfil /* maxtf ±IB&gffi M «^<B ^ kJ^T<D*§ ^ 
teS3 1 0tc*t#, ±IBKffi/i^±fBMniax^:gSaM^ 

[0079] -~7j, ±immtimi<miimaxff±tmm 
itWfemii*&*)*iZ^tfr£M*s 3 i ncjt*, ±fB 

[0 0 8 0] CO J: -9^. *HfifiOJBlB-e«, ft£x.± 

# ftm t ft c t it * v ^ tfi tb £ n * s§ as * s ft e 

[0 0 8 1] £<Dt%, ±ES»«Gtt, ±IB»*ffi* 
«| g tc ^<DIE«14«:*P* b fc n -^X 7 -< ;b * JOS* 

[0 0 8 2] ^C, ill, 12, 

©*tt©«ti*iRU mi i«, ttffij»»«»t*ffisffli 

O«ffi7ny*0. 0 1 2fciu ttffip 
/f>tRW0H Hl3tt, KB«»«»«iffi;l/-^>«:^ 
t7P-ft-btS5, &*5. *H88<OJBffiti, ±*E 
0*«WO*3 0*«IO»l«i:BI«, ^®//»^ffl/ik 
£gg®M g^Cffi /x max tl^^46, Ctl Z ^ & SSS fi *^ 

T*ti, $SVi:A>K;l/ft 0H^e>**SSipS««G 

iu -r&t>^^«G^«fS»oa«:s 

mcjCCfcSIGlS^LTl/^Cl^^^O, SSffi/i*^ 
ffl /I maxtiitSia k<fc 0 «» # ^ffl t ft %> fc&bm^ 

tc, cneo^^/b^m^^^G^ffi^RfT^^ss 

[008 3] 01 1 tc^iT^-Mc, Bffi|ittttttB4 0 

[0 0 8 4] ±fB£Sffi/i^m^@4 Ott, *Mfg7tW£B 
SP2 2, S^P«GMSSI54 1. D-;U7^l/^ Agf$4 
2 a, P-/U7-<;^ BS154 2 b. *G«*MHSi«8P 
2 3, a-/^x^-r;l/^gf5 2 4, SSffi p m^iMUW^ 4 

[0085] ±tmmmfzwm^2 2^ ±fB^>F^ 
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H, m}§V, 3-l/-hyA>^7^-^a, b£r«£ 
SWISS;* tt4¥S£ LTM^ntt^o 
[0 0 8 6] ±fBS*P«G8«8U 1, ±IBo-^x^ 
-r/l/*Afi|54 2 a. ±IBu— ^x^;^ BgP4 2 b. 
±E*Gt6»«JR*»2 3. ±IEn-/^x^^;l/^gf52 
4, Rtf. ±gE»fflifi«*ffiWJWM 5ttBBM*ttk 

GmW^4 ltt, ±EAyK;|/ft«feyif3^6/N>K;l/ 10 
tc&oTVSo 

[0 0 8 7] ±8Bn-/<x:7,f AW4 2 a Rtf±fB 
n-/*;v7-r/l/#B»4 2 ±8BS*^««G«S 
^4 l?j«|«nfc»3E««Gf f -5r**n*nj|* 

*L4^6/>rXI»£*fTofe»WiG (WT. ±HBn 
-/U7^rW A«U 2 a*^60»MIG« l":7-f/I/* 
AtB^/J . ±8Bn-/^7-<;l/*Bffi4 2 bfr£Og!p 20 
^G^ r7*/l/*BHWjj fcfW) 

•7^r;l/^A, B0|54 2 a, 4 2 b «\ fcSiSfi 

Bl|i»J[|iA= I ^«G I X I 
8SB/i«*ffiM B= I ^«G I X I 

lc&iXffi&1r%£tt>lc yt ±ifi:7>r;l/#A, BfcU*K 

fecfctf, ±ib 1 mmc 1 «w«*ff*»fc-rfce, ±ta 
mm n m*m nAt ±m$&m p m*m ? b t * jtts l t 

««t5fc4oT(/^, 30 
[0 0 9 2] CCT% ±BBfJE*ft«ifcr»dfctt, 
±f B 7 >r ;!/ * A ffi £ ±837 -f ;1/ * B Htfj OIEft 

)],& A tB^j fc±E7 >r B tB^j £ oiEHoW^tf aa 
5 fc&Bffi m «*«OlltttffiTLT b « 3 

[0 0 9 3] ±sEg§®/i«^gi5 4 6ti. ±8B±8B*ffi8S 
7C*ffi»2 2tl^n/c^7^-^ a, b. fttf. ± 

[00 9 4]gL<^ C<0*BM«fi*4 it 
f\ ±IB/^^-^ a, b^rS^n— t'J^/WK 

±ffiB® /i S^ffiiflWSP 4 5 T'Bffi *i ji max#» 

W^n, pmax#±8BBffi/i«£SSU so 



Qttm 1 2*gtc^-r<fc3^V^;l/^Am^ Gin 

/K) , ^Y^^Btti^ Gin*) fcLruwrrs*?* 
ss^cigsEsnrv^o 

[0 0 8 8] ±&HGKMfflft]|tff 2 314, ±E«G-fe 

[0 0 8 9] ±3Eu—;*xy4;\,#«L2 4&s ±fB^G 
KmfiaiX8P2 3*^*«G«5»«"r-**A/3*n, 

[00 9 0] ±I3SS® /i ^^fliUS^ 4 5 «\ %NG 

;U7^;^ 4 a, ±8Bn-/*x:7 << BSP 4 
2 b. Rt>\ ±fBn-/^x-7-r;l/^gI5 2 4^6©tB*« 

So 

[00 9 1] i¥L<fcJ\ ±fBB®/*S;MfiM3?S$4 5t 
±8B7*;l/* Afflrt©*tW«4:±12 I *«G I , a 

lcBffifi**i|iAatfBffi/ii*fi/i B*s 

7^;^AHJ* I - (l 4) 

^^;l/^Btti^ I - (1 5) 

6tcA^^n^i:#ti, ±fiBKffi/x«^ffl/iki:±8BK 
ffi /i ^^fil M max ^ ^:i:bK U/i «Dffi*M^^ l^Zffim 

354 5i*»miLBizUgiuaxifimaf£ti^i)^rcm^t 
±tmm fi m&m ^ k^ss® n w&fe e ^ l T?*s-r s 

[0 0 9 5] ±8B*«tCcfcSKffi/x^ttlSB4 0 

n, ^D^A^X^-htSfc, S4 0 1W, a> 
K;l/ft-fev9'3 3b^/>>'K;l/ft0H. *3i-fe>-9-4^6 
^?iV, 3 — l/— HrV9"5^63 — U—h y, SIG-b 
v-9-2 lA^SSaiG*^^— **BBi*, S 4 0 2ii 

fro 

[0 0 9 6] ±IBS 4 0 2-Cte> pffigTEWUSP 2 2T 
»lS«iJ»Sia«:5pJfflbT, ±fB/NVK;l/ft 0H, ±8B* 
3iV, ±IS3— h y©f- ^a, b 
^i6S 4 0 3tCilfr 0 

[0 0 9 7] ±§BS 4 0 3Tte, B®M*^ 4 6T ^ 

/ik^WtBLfcftS 4 0 4tCjit? 0 
[0 0 9 8] ±IBS 4 0 4T*{i, »*P^«GiSga5 4 
lT*±fBMVH;l/ft0H, *av*>6»P«*«G** 
ft, S 4 0 5 IcmtSo 
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[0 0 9 9] ±ES 4 0 5TU n— /^x:7^;t/£ Agtf 
4 2 a(il*3V^T±8BS2PS««G(c»bci-/^7Y;l/ 
£ A&»£tToT:7^;l/£ A tB^^r*i6> S 4 0 6*CiI 
±E7>r;l/^Aa*o»e*tffii:±8BII«GO«ft*fffl 
^fcttcBoS/i^filji A*»ffiLT\ S 4 0 7 fcril 

[0 1 0 0] ±ES 4 0 7T'tt n—/*x:7Y;l/*B95 

4 2 b(c43V^T±IBS^#«tGtc^La-Mxy>c;l/ 
*BfflafcfroT:7*;l/*Bffi^g:3R«>, S 4 0 8fcJt 

^> ±ta^>r;i/^Bffi^o«Wffli:±fBII«GOtft»ffi io 
^rfehtcKB^S^ffl/i B*JWBLT, S 4 0 9tc3i 

[0 1 0 1] ±fBS 4 0 9m X«Gtfm£KHK:« 
*fr§*>\ -T*^ISII*G^±IB7^;l/^Ata^i:± 
IB7>r;l/^Bm*aTHSns«!H(cfeS^5^(OW^ 
*fft\ ±E*«Gtf±E»r£BHte*3»&**S 4 l 
6icii^ ±e*«GW±EBfeiBHk:a^»&ttS 4 

i oicmtso 

[0102] ±ibs 4 i om ±fB7>r;V^Am^. 
^nTv>s«-&tis 4 i ncii^ ±E*ff*Wc«n 

Tt^V^Jf'&tiS 4 1 6tC}iOo 
[0 10 3] ±ES 4 1 1 Tti. ±ES 4 0 6Rtf±E 

5 4 0 8 7?»ffi^nfc±EKffiM**ffiM Afc±EKffi 

it m±m ii b * jtts u ±mmm m ami ^ b #±ibr 

B|i**«MAW±0»'&ttS 4 1 2fcilA/CBffi/i« 

J:3BBi/i«*f^ B £9 fc:*:£^*&fcfcS 4 1 3tc}t 
A/T^j® /xS^cfif^max= B £*3~£ 0 30 
[0 10 4] ^icS4 1 4i:I^ ±IBS4 12. S4 

£*ifcKU ±EBffi/i«l^ffl/xk^±EBffiM«*<S 
/xmaxJ:0 fc;*:#^if-&teS 4 1 5 tCjf^ SS®M^ 

[0 10 5] ±ES 4 0 9T% ±E*«G#±E 

7-f;I/*AHl»4:±E7-f;l/*Bm»i:-eH*n*IBH 
_tH2S 4 1 0T\ ±E74Vl/*AttWL ± 
E7 -f B m*abl«JJE»efcft*ilfc LT^&U^j 
Slfcl^ fcSWi. ±IES4 1 4T\ ±IBSS®/x^ 40 
*ffi ii uaxJftJLEBffi M *5£ffi M k]^±T*& 3 £ Wfi Lfc 
m&te* S4 1 6fcii^ ±tBB®M*§/£ffi /xk£:£§® 

[0106] co^fc:, ±a^com 

LfcSflWIG 7>r;l/*BW;*j> 
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[0 10 7] &*5, ±E#»WO^aSOJBffi«Sl^ffl 
[0 10 8] 

Bffij»»«a**S"rsfci6(D/^7^-^«!jwffi**i^ 
t» n & b® *c »js-r s^^^-^jcia^-rsc 

So 

[0109] sfeft, & 

je*jmni«fflt^TB9m* 1 1 1 

cn6*tt«bTBffi«s«a«t^«***-rs 

<DT% fei:^±Ejll«S;»J«Bllft*fflV>T*»fcBBB*» 

m i ] hi ~ 3 «*^os i onfigojg«tc«t) 

0, Hltt. B!B»»«tt«W»BO«flErny^H 
[0 2 ] m^O^MKco 2 |i*«r;l/*5Vr«WB 
[H3] Bffi*««««Hi;l/-^v*^-r7n-^^- 

h 

[B5] p-z^x^-r^i/^aa^tifeMGiawB*^ 
§bee0 

[H6] BffiM***EcolWi»ffi*^-rKWH 
[0 7] BBJW^«ffi;V-f>*»t7n-ft- 
h 

[0 8] 08- l 0*i*»W©a3O*aiO*«fc:«t) 
0, B8(i, BBB»««»«WJKB<Daterny^B 
[0 9] Bffi|i**«EOH£a»ft*^-rKWB 
[01 0] BBWWWWW^^Vfti^^n-^-y 
- h 

[0 1 i ] 0 i i - i 3 ittmwom 4 (ommmmic 

fot>K>s 0 1 Ui> BBMMCftttUKBoaB^n^ 
*0 

[012] ^iirnxmrnm-mm^Tr^rmmm 

[01 3] BB»»«8ttB;Wf>*/W7P-f+ 

i Bffi^s«ai*m^B 

3 ■•• AVK^-t^ 

4 - ^-tr>+^ 
5 
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